Constipation or diarrhoea are common symptoms but the changes of colonic motor activity that may accompany these disorders are still poorly understood. It is believed that segmenting intraluminal pressures are non-propulsive and that such activity is more likely to delay rather than increase colonic transit. It has been suggested that diarrhoea is associated with low levels of colonic segmenting pressure activity whilst constipated subjects have high levels of segmentation (Kern, Almy, Abbot, and Bogdonoff, 1951;  Spriggs, Code, Bargen, Curtiss, and Hightower, 1951; Chaudhary and Truelove, 1961; Connell, 1962) . These considerations have led to the hypothesis of paradoxical motility of the colon as constipation and diarrhoea (Connell, 1962) . Whilst the hypothesis is attractive, it has not yet been proven experimentally in patients with clearly defined alterations in bowel habit.
Eating affects the motility of the colon and Holdstock and Misiewicz (1970) have recently shown that increased colonic segmentation occurs during as well as after a meal. Many patients with diarrhoea notice a close relationship between eating and the desire to defaecate and this suggests that their colonic motility responses to a meal may be abnormal. We therefore compared the basal intraluminal colonic pressure activity with the changes both during and after a meal in patients with non-"Presented in part at the Third International Symposium on Gastroenterology Motility, Stockholm, 1971. Received for publication 27 July 1972. specific diarrhoea or constipation who were selected according to strict diagnostic criteria.
Methods and Patients
Diarrhoea was defined as an intermittent or continuous increase in bowel frequency to three or more times/day, the stools being semi-solid or watery (Table I) . Constipation was defined as a decrease in the number of stools passed to less than three/week and/or the passage of hard stools often covered in mucus (Table II) . These frequencies were chosen on the basis of a previous study of bowel habit (Connell, Hilton, Irvine, Lennard-Jones, and Misiewicz, 1965) . Only patients who had either constipation or diarrhoea were studied: patients with alternating diarrhoea and constipation were excluded. All the patients were thoroughly investigated to exclude any gastrointestinal, metabolic, infective, or drug-induced cause for the alteration in bowel habit: they were therefore regarded as cases of the irritable bowel syndrome (Waller and Misiewicz, 1969) or simple constipation.
All drugs were stopped for at least three days before the study. The patient was fasted overnight.
On the morning of the study three air-filled 7 x 10 mm balloons were placed at approximately 20, 15, and 10 cm from the anal margin under signoidoscopic control and intraluminal colonic pressures were recorded as described previously (Misiewicz, Waller, and Eisner, 1966 (Misiewicz, Waller, Healy, and Piper, 1968 (Misiewicz et al, 1968; Waller and Misiewicz, 1970) . Another variable was the percentage of fast wave activity, ie, the number of pressure events with three or more peaks which occurred at a mean rate of five or more peaks/minute (Misiewicz et al, 1968) . During the basal period the mean average intensity was significantly higher in constipated patients than in those with diarrhoea in all three leads, the difference being most pronounced in lead I, but the overlap between the two groups was considerable. Similar results were recorded for the percentage duration of activity (Table III) (Fig. 1, Table III ). patients with diarrhoea or constipation (13.4 ± 3-2°a nd 13.5 ± 3-6 minutes respectively).
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The response was greatest in lead I ( Fig. 2) Fig. 3) . Responses recorded in leads II and III did not generally differentiate between the two groups at a significant level (Table   IV) .
FAST WAVE ACTIVITY
The pressure traces of four diarrhoeal and four constipated patients showed no fast wave activity during any period of study. More constipated patients (50%) had fast wave activity during the basal period than diarrhoeal patients (20%) and this difference was significant (p < 0.05). During the meal there was a marked increase in fast wave activity in diarrhoeal patients (p < 0.05) whilst in constipated patients the fast wave activity decreased but not significantly. However, the difference in fast wave activity between the two groups during the meal did not reach significant levels. In the postprandial period fast wave activity was similar to that in the basal period for the two groups. The functional significance of fast wave activity is at present not clear.
THE EFFECT OF FAECES IN THE RECTUM, PAIN, OR THE PRESENCE OF SYMPTOMS AT THE TIME OF STUDY ON COLONIC MOTOR ACTIVITY
Two thirds of diarrhoeal patients, but only one third of constipated patients had faeces in the rectum at sigmoidoscopy (Tables I and II) . Contrary to what might have been expected there was no meal than those with simple constipation but this did not reach significant levels.
Discussion
The present results show for the first time that in patients with a rigorously defined alteration of bowel habit the response of the pelvic colon during eating differs in constipation and diarrhoea. Both the frequency and amplitude of colonic pressure waves were markedly increased during the meal in diarrhoeal patients, but returned to the low basal levels as soon as the meal was finished: in constipation no such response occurred during the meal, nor was the activity significantly increased in the postprandial period. These differences, which were greatest in the most proximal part of the colon studied, were unexpected, as it had previously been held that the colon is inactive in diarrhoea.
Most other workers have measured only the postprandial response, which was increased in controls and in patients with the irritable bowel syndrome (Kock, Hulten, and Leandoer, 1968; Chaudhary and Truelove, 1961; Connell, Jones, and Rowlands, 1965; Wangel and Deller, 1965) or unchanged in functional diarrhoea (Misiewicz, Connell, and Pontes, 1966) . However, consistency of the food may be important because in functional diarrhoea colonic activity increased immediately after the ingestion of a fluid 'meal' (Wangel and Deller, 1965) . In the only two previous studies of colonic motility during meals increased prandial activity was observed but the response of our diarrhoeal patients was much greater, and of the constipated patients considerably less, than that of subjects without gastrointestinal disease who consumed a similar meal (Pontes, 1969; .
If the segmenting pressures delay forward propulsion of colonic contents, the excessive and short-lived colonic motor response observed in diarrhoea is at first sight surprising. Such increase in activity might be reasonably expected to delay the entry of faeces into the rectum, yet patients with diarrhoea usually experience the urge to defaecate during or immediately after eating. However, somatic activity as well as the ingestion of food are associated with colonic transit (Holdstock, Misiewicz, Smith, and Rowlands, 1970) so that the colonic response in diarrhoeal patients is inappropriate, because colonic pressure activity returns to previously low basal levels as soon as eating ceases and at a time when somatic activity begins. It is more likely that the exaggerated stimulation of the pelvic colon in diarrhoea is associated with an unusually great increase in propulsive activity of the more proximal colon, and that the brief period of segmentation is unable to prevent the entry of faeces into the rectum, and hence the desire to defaecate. Conversely, since constipated patients show no consistent response during a meal and very little response after it, the stimulus of eating may not be accompanied by any marked increase in propulsive activity in the colon as a whole.
There are some experimental data to support these suggestions. have shown that forward propulsion of colonic contents occurs after meals provided that the patient is ambulatory, but the extent of propulsion was not correlated with the bowel habit. Ritchie (1968) , using time-lapse cinefluorography, has demonstrated that diarrhoea patients propel colonic contents over considerably greater distances than controls in response to a meal. By contrast no movement of colonic contents in relation to meals could be detected with a radiotelemetering capsule containing a radioactive source in ambulatory constipated patients, some of whom were monitored for up to seven days (Waller, un- (Hardcastle and Mann, 1968; Torsoli, Ramorino, Ammaturo, Capurso, Paoluzi, and Anzini, 1971) . The immediate response of the sigmoid colon in diarrhoeal patients to the ingestion of food was striking and easily apparent without recourse to analysis (Waller and Misiewicz, 1972) . The rapidity with which the response occurred suggests a nervous rather than a humoral pathway. Exactly how this is brought about is not clear although Ritchie (1968) has suggested that ileal emptying in diarrhoeal patients is more rapid than in normals. Variations in the rate of gastric emptying may also be a factor. Whatever mechanism brings it about, other evidence derived from comparison of the effects of a meal and of prostigmine suggests that the response of the left colon to a meal is not mediated by cholinergic pathways (Waller and Misiewicz, 1972) . The hypothesis of paradoxical motility in diarrhoea and constipation (Connell, 1962) derives some support from the present observations. However, the lower level of segmenting pressure activity in diarrhoea was found only in the fasting and postprandial periods, but not during the meal. Moreover it should be noted that, despite very careful selection of patients, significant differences between the two clinical groups were attained only with respect to the average levels of activity, there being a considerable overlap between individuals.
